The aims of this study were to (1) compare caregiver and youth measures of self-efficacy for seizure management (SESM), as well as report of depressive symptoms and suicidal ideation in youth with epilepsy (YWE) and (2) examine the potential relationship between caregiver SESM and caregiver report of depressive symptoms in YWE. Seventy-seven YWE ages 9-17 completed the Children's Depression Inventory (CDI) and the Seizure Self-Efficacy Scale for Children with Epilepsy (SSES-C). Sixty-five caregivers completed the Behavior Assessment System for Children (BASC-II) and the Epilepsy SelfEfficacy Scale (ESES). Results showed no agreement between youth and caregiver self-efficacy scores. However, there was low to modest agreement in published classifications of depressive symptoms between youth and caregiver ratings of depressive symptoms in youth, with caregivers reporting higher levels of symptoms than the youth reported. Twenty-seven percent of YWE endorsed suicidal ideation. When caregiver report of their own self-efficacy towards their child's seizures and their assessment of their child's depressive symptoms were compared, there was a significant inverse relationship. These findings suggest a multi-informant approach to assessment of depressive symptoms in YWE, the importance of including self-efficacy for seizure management in assessment and treatment of YWE, and provide support for transactional patterns of psychosocial adjustment.
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and adjustment in youth have low agreement, paricularly for internalizing symptoms. 19 This ''disagreement'' has also been demonstrated in ratings of behavior in youth with epilepsy, 20 suggesting that multiple respondents may be necessary to capture an accurate representation of functioning. This practice is particularly salient for YWE who, due to neuropsychological deficits, may be at increased risk for poor insight into their own behaviors and how their behaviors are perceived by others. 21, 22 To date, researchers have chosen the Child Behavior Checklist (CBCL 23 ) to measure behavioral functioning in YWE via caregiver report. 24, 25 Limitations of the CBCL include diagnostic weaknesses, such as a discrepancy between item content and conceputualization of child psychopathology, inclusion of particular items on several scales, and a single negatvie affect subscale representing a combined index of anxiety and depressive symptoms. 22 Few pediatric epilepsy studies have captured depressive symptoms using the Behavioral Assessment System for Children (BASC-II   26 ), despite it's classification as a ''well-established'' assessment tool for measuring emotional functioning in youth with a chronic illness. 27 The BASC-II is a conceptually derived instrument and separates internalizing symptoms into depression and anxiety subscales, which is particularly salient to the differentiation of internalizing symptoms in YWE. Bender et al. 22 evaluated the convergent validity of the BASC-II and CBCL in YWE and found concordance across internalizing scales of the two rating systems per caregiver report of behavioral and emotional functioning in YWE. To address the above-mentioned gaps in the extant literature, the current study was designed with two aims: (1) to measure and compare caregiver and youth self-efficacy for seizure management (SESM) and caregiver and youth report of depressive symptoms and suicidal ideation in YWE, and (2) to examine the potential relationship between caregiver SESM and caregiver report of depressive symptoms in YWE (the youth SESM and depressive symptom association was previously explored 13 ). Thus, we hypothesized, in accordance with previously published data demonstrating higher youth psychosocial distress per caregiver report compared to youth report, 20 that (1) youth report would be lower than caregiver report of youth depressive symptoms and suicidal ideation, and (2) caregiver SESM would be significant but inversely related to caregiver report of youth depressive symptoms, similar to our findings with youth report. 13 
Methods and materials
This paper is part of a larger study of psychosocial outcomes in YWE, and the methods (participants, procedures) presented here have been previously published. 28, 29 In addition, results on youth self-efficacy for seizure management and depressive symptoms have been published 28 but not in relation to caregiver report of self-efficacy and caregiver report of youth depressive symptoms.
Participants
Children and adolescents ages 9-17 who were diagnosed with epilepsy for at least one year (ICD-9 345 codes) and had at least low average intelligence (IQ > 85; IQ estimates were based on electronic medical record review by an epilepsy nurse specialist or clinical psychologist in consultation with the health care provider) were eligible. Exclusionary criteria were also evaluated via electronic medical record review and were defined as: severe mental health diagnoses (e.g., bipolar disorder, schizophrenia, major depression) and/or developmental disability (e.g., autism spectrum disorder, intellectual disability). Participants were approached during a pediatric epilepsy clinic visit or via telephone if they did not have an upcoming visit scheduled. Of the 113 families who were contacted, 73% (N = 82) agreed to participate.
''Not interested'' was the most common reason cited for participation refusal. The institutional review board granted approval, and verbal informed consent and assent were obtained from each participant and his/her legal guardian. Families were informed that youth and caregivers would receive modest compensation for their time. Emotional, personal, or logistical reasons precluded five of the 82 enrolled youth participants from completing the telephone interview. Sixty-five caregivers returned caregiver-report questionnaires via mail. Participating caregivers were mostly mothers (89%).
Instruments

Youth report
The Seizure Self Efficacy Scale for Children and Adolescents with Epilepsy (SSES-C; (11) ) is a 15-item scale designed to measure self-efficacy in children and adolescents related to the management of their seizures. Children respond on a scale ranging from 1 (''I'm very unsure I can do that'') to 5 (''I'm very sure I can do that''), and a total score is created by summing responses, with higher scores indicating higher self-efficacy. Reliability and validity estimates are strong. 11 Cronbach's alpha for our study was .85. 13 The Children's Depression Inventory (CDI 30 ) is a 27-item scale designed for use with children ages 7-17 that measures depressive symptoms over the previous two weeks. Higher score indicate increased depressive symptoms. Raw scores can be converted to Tscores, and a T-score of 66 or greater is considered clinically elevated. Further, a raw cut off score of 16 maximizes the specificity and sensitivity. 31 The CDI has demonstrated adequate reliability and validity in pediatric epilepsy populations, 32, 33 and has been deemed a ''well-established'' assessment tool for depression in pediatric populations. 27 Cronbach's alpha for our study was 0.87. 13 
Caregiver report
The Epilepsy Self-Efficacy Scale (ESES 14, 34 ) is a 33-item scale that measures different aspects of efficacy in the self-management of epilepsy. Content and construct validity have been demonstrated to be adequate, and reliability estimates were reported as high. 14, 34 With permission from the author, this measure was adapted for the present study so that questions assessed parents' report of efficacy in managing their child's seizures (e.g., ''I can always manage my epilepsy in new situations'' was adapted to ''I can always manage my child's epilepsy in new situations.'' Responses ranged from zero to ten. Items were totaled, and higher scores indicated higher levels of confidence in ability to manage epilepsy. For this study, the total score was used as a continuous variable, with higher scores indicating higher selfefficacy. Cronbach's alpha was 0.92 for the current study. The Behavior Assessment System for Children-II (BASC-II) (26) is a 160-item questionnaire designed for use by parents that measures youth emotional and behavioral functinoing. Caregivers complete the four-choice response format on either the child (ages 6-11 years) or teen (ages 12-18 years) version. As with the CDI, the BASC has also been deemed a ''well-established'' assessment tool for depression in pediatric populations, 27 and has demonstrated reliability and validity in pediatric epilepsy populations. 22 For the purposes of the current study, only the Depression Clinical Subscale (DEP) was used as a measure of caregiver reported depressive symptoms in youth. This subscale measures excessive feelings of unhappiness, sadness, or stress. 26 Higher scores indicate increased depressive symptoms. Raw scores can be converted to Tscores, with T-scores of 60 or greater considered clinically elevated. In the present study Cronbach's alpha was 0.91 and 0.87 for the BASC-II (DEP) (raw, 12-18 years), and BASC-II (DEP) (raw, 6-11 years), respectively.
Demographic and epilepsy variables
ICD-9 diagnostic codes and anti-epileptic drugs (AEDs) were obtained from electronic medical record abstraction. Seizure severity was measured based on caregiver report via a standardized questionnaire that was based on the International League Against Epilepsy seizure classification. 28, 29, 35 Caregivers also completed a demographic form.
Procedure
A trained interviewer conducted standardized telephone interviews with youth and transcribed answers onto response forms. Youth completed the CDI and the SSES-C during this interview. The interviewer was able to answer questions and clarify children's responses if needed. Due to the sensitive nature of some of the questions posed to YWE (i.e., CDI suicidal ideation question), a protocol for handling children's responses to these questions was utilized. In no instance was emergency intervention required. Once youth completed the telephone interviews, caregivers were mailed a packet consisting of a demographic form, seizure severity questionnaire, ESES, and BASC-2. The same safety protocol was utilized when examining caregiver responses to sensitive questions on the BASC-II (i.e., suicidal ideation). If questionnaires were not returned in the provided postage paid envelope within two weeks, the research assistant contacted caregivers via telephone to remind them and to answer any questions. After two contacts, caregivers were not phoned again.
Analyses
All analyses were conducted using SAS version 9.1 (2003 SAS Institute Inc., Cary, NC, USA). Descriptive statistics were utilized to examine the frequencies and distributions of the demographic, epilepsy-related, and psychosocial variables. Eleven caregivers and one youth had missing self-efficacy scale items (one caregiver missing four items, otherwise no more than two missing items). The missing items were imputed by replacing the item with an average of that individual's other item responses within the scale to obtain a total score. Three caregivers and one youth had missing items on the depression scales (at most two missing items). Again, missing items were imputed by replacing them with an average of that individual's other item responses within the scale to obtain a total score.
Participants who did not return either a self-efficacy and/or a depression scale (either themselves and/or their caregiver) were compared by available variables to those who completed all information by chi-square, Fisher exact, t-test, or Wilcoxon rank sum, as appropriate. Participants who did not return scales were removed from further analyses involving those scales. Unless otherwise specified, analyses were considered significant at p < .05.
Aim 1
The first aim of the analysis was to determine how well YWE and caregivers ratings on depressive and suicidal ideation symptoms compared, and how well their ratings on self-efficacy compared. The depression scale scores were compared by chisquare based on known cut-off values; however, the self-efficacy scales do not have cut-off values. For additional comparison the scores of each were categorized into quartiles (i.e., low, mid-low, mid-high, and high) and compared by weighted kappa coefficient with exact p-values.
The associations were also examined by univariate regression. The association of the depression scores was examined by linear regression after transformation of the outcome variable, CDI, through square root. Other covariates were compared to the outcome variable of this comparison, raw CDI score, by KruskalWallis (for categorical) or Spearman correlation (for continuous), including time since last seizure, number of seizures in past year, caregiver rating of seizure severity, time to recover from last seizure, gender, race, age, duration of epilepsy, seizure type (partial vs. general), and number of AEDs. None showed any significant relationship (p < 0.10) with the CDI scores and were, thus, left out of the regression model.
The self-efficacy scores did not meet the assumptions of linear regression, even after transformations were applied. Therefore the outcome variable of this comparison, SSES-C, was dichotomized at approximately the median value, and logistic regression was utilized. Residuals were examined for outliers, and HosmerLemeshow goodness of fit statistic showed adequate model fit (p = 0.66).
Aim 2
Another aim of the analysis was to examine whether there was any association between the caregiver's self-efficacy for managing their child's seizures and caregiver rating of YWE depressive symptoms. The association between the 10 covariates listed above and the outcome variable, raw BASC-II (DEP) scores were examined as described above. As before, none showed any significant relationship with the outcome variable, and were left out of the regression model. Linear regression was used to look at the association between the ESES scores and the BASC-II (DEP) scores of the caregivers. The relationship between the YWE self-efficacy and depression has been explored previously. 13 
Results
Seventy-seven youth completed both self-efficacy and depression forms, while 65 of the caregivers completed both self-efficacy and depression forms. Sixty-five pairs of YWE and their caregivers completed both of the self-efficacy forms, and 64 pairs completed both of the depression forms. The demographics and seizure characteristics, with variable definitions, of those participants with all four scales completed are compared to those with missing scales in Table 1 . The only differences noted were those excluded were more likely to be female and to have a higher mean score on the CDI.
In terms of suicidal ideation on the BASC-II Depression scale, caregivers reported that 20/56 or 36% of YWE had thoughts of death, with six YWE having these thoughts ''often'' or ''almost always.'' Caregivers also reported that 20/56 or 36% of YWE wanted to ''kill themselves,'' with four YWE having this symptom ''often.'' In addition, caregivers endorsed significant depressive symptoms in 27% of YWE. Eight percent of YWE (N = 6 of 77) scored in the clinically significant range, 13 however, 21 youth (27%) endorsed mild to moderate suicidal ideation. 36 The caseness results of the depression scale total scores of the 64 pairs of YWE and caregivers are shown in Table 2 , using T-scores. Caregivers tended to score YWE higher on depressive symptoms than the youth themselves. Fisher's exact chi-square for the comparison had a p-value of 0.052, showing no statistically significant relationship. When the CDI and BASC-II (DEP) T-scores were placed in quartiles and compared, weighted kappa equaled 0.27, showing some, but not strong, agreement between the youth and caregiver depression scores. Weighted kappa for the SSES-C and ESES scores in quartiles equaled 0.05, showing no agreement between the youth and caregiver self-efficacy scores.
Univariate linear regression between caregiver report of YWE depressive symptoms (BASC-II DEP) and youth report of depressive symptoms (CDI) was significant at p = .001, but with modest explanatory ability (adjusted R 2 = 0.14) (Fig. 1) . The square root of the estimated total raw CDI scores were increased, on average, by 0.06 for each 1.00 increase in the total raw BASC-II (DEP) score. The univariate logistic regression model between caregiver report of seizure self-efficacy and bivariate youth report of seizure selfefficacy showed no relationship.
Univariate linear regression between caregiver report of their own self-efficacy towards their child's seizures and their report of their child's depressive symptoms showed a significant inverse relationship (p = .001), but again, with modest explanatory ability Table 1 Comparison of those included in all analyses (n = 64) to those excluded in some analyses (n = 16). a Chi-square, Fisher exact test, t-test, or Wilcoxon rank sum, as appropriate. b Only 3 youth were taking no AEDs. In addition, 1 youth had had epilepsy surgery and a vagus nerve stimulator (VNS), and 1 had a VNS and was on the ketogenic diet. c Too small for comparison. (adjusted R 2 = 0.14) (Fig. 2) . The total raw BASC-II (DEP) scores were decreased by one point for every 0.11 increase in total ESES score.
Discussion
Results supported our hypotheses that there would be low agreement between caregiver youth report of youth depressive and suicidal ideation symptoms and self-efficacy for seizure management. Specifically, the data showed that utilizing published criteria for clinical threshold cut offs for depressive symptoms in YWE on the BASC-II and CDI and comparing them by chi-square resulted in what might be considered at best only a borderline significance. Similarly, when examining caregivers' report of YWE's depressive symptoms by quartiles to youths' own report of depressive symptoms by quartiles, there was low agreement. More specifically, caregivers endorsed significant depressive symptoms in 27% of YWE, and only two of these YWE reported significant depressive symptomatology. This was mirrored by the regression results showing only 14% of the variation of the youths' report of depressive symptoms being explained by variation in their caregivers' report of YWE's depressive symptoms.
While quantitative interpretation of the results is difficult, it did show an increase in caregiver report of youth depressive symptoms was associated with an increase in youth's own report of depressive symptoms. However, when examining caregivers' report of their own self-efficacy for managing their child's seizures to the youth's report of SESM, there was neither agreement nor any relationship apparent. Results are somewhat consistent with previous findings that caregiver and youth report, particularly of internalizing behaviors, have minimal concordance. 19, 20 Recent data suggests that these informant discrepancies do not suggest that one informant is necessarily more valid than another but instead that they ''reflect basic realities of variations in human functioning and in how it is perceived''. 37 Therefore, when assessing depressive symptoms in YWE, both caregiver and youth report are necessary to obtain a comprehensive picture of depressive symptoms. Caregivers reported that 36% of YWE had experienced thoughts of death and suicidal ideation. These rates are somewhat higher but consistent with the rates of youth endorsed suicidal ideation in other studies of YWE 3 as well as our data (27% 36 ). In other words, YWE reporting suicidal ideation are not necessarily endorsing significant depressive symptomatology, which suggests a need for routine assessment for suicidal ideation, even in youth who are not presenting with clinical depressive symptoms. It also appears that caregivers may be readily aware of suicidal ideation and able to reliably report on these symptoms for YWE. Results underscore the importance of attention to depressive symptoms and suicidal ideation in YWE, with an indication for an aggregate assessment of youth functioning via parent and youth report.
To examine a previously unexplored facet of the relationship between parent-child functioning as highlighted by ecological models of adjustment in pediatric chronic illness, 1, 18 we looked at caregiver self-efficacy for management of their child's seizures in relation to caregiver report of youth depressive symptoms and youth SESM. Results supported our hypothesis by demonstrating that caregiver SESM showed an inverse relationship with their report of YWE's depressive symptoms. As caregivers reported lower confidence in their ability to manage their child's epilepsy, they also reported greater depressive symptoms in their child, providing evidence for ''transactional'' stress 38, 39 between the youth and parent. This same SESM-depressive symptom relationship was found for YWE report in our previous investigation, 13 and both studies support the importance of assessing SESM with respect to depressive symptoms in YWE. However, caregiver and youth SESM was not related, indicating that self-efficacy is a complicated factor of self-management and requires more indepth investigation in families of YWE. Indeed, SESM is related to actual self-management outcome behaviors in adults, 10, [14] [15] [16] and may likely be a salient target of intervention for YWE. We have developed ''Coping Openly with Epilepsy'' (COPE), a group pediatric epilepsy self-management intervention for YWE ages 10-15 and their caregivers. COPE was designed to specifically target self-efficacy and coping skill enhancement in the context of epilepsy management. 40 Pilot findings indicate improved coping in the areas of social support and SESM for YWE following the COPE intervention. 41 COPE delineates primary (changing behavior when a situation is under one's control) from secondary (changing thinking patterns when a situation is not under one's control) coping, 42 which seems particularly pertinent for YWE who may experience a loss of control with seizures and uncertainty for when the next seizure will occur 43 but can ''take control'' of their epilepsy by changing daily behavior to better manage their epilepsy. Limitations of the current study include inability to include 20% of the participants enrolled in all analyses due to missing selfefficacy or depression scale data from caregivers. While those excluded were very similar to those included in the analysis, unfortunately the excluded youth participants had significantly higher mean score on the CDI. Increased power would be preferable to strengthen results. In addition, weighted kappa was used with two different scales rather than two scales with identical ratings, so interpretation carries some risk; however, the results agree in general with the regression. Another limitation was the exclusion of data on caregiver distress, which is prudent given that caregiver distress has been shown to effect caregiver ratings of youth psychosocial functioning. 20 However, the purpose Total BASC-II (DEP) Scores Total CDI Scores, transformed Fig. 2 . Linear regression of caregiver report of youths' depressive symptoms (total raw BASC-II (DEP)) on caregiver report of their own self-efficacy toward epilepsy (total ESES).
Total ESES Scores Total BASC-II (DEP) Scores
of our study was to compare caregiver and youth ratings, not to discern which is ''more valid.'' Enrollment rates would have likely been higher with in-person recruitment; however, telephone interviews increased convenience for study participation. It is also possible that the trained interviewer may have incorrectly heard or recorded a response or that youth refrained from endorsing depressive symptoms in the presence of the interviewer; however, a standardized protocol was utilized to reduce error.
Conclusions
Despite the limitations of the current study, results highlight three important areas for clinical consideration: (1) assessment of depressive symptoms, suicidal ideation, and self-efficacy for seizure management using both YWE and caregiver report, (2) the transactional relationship between parental self-efficacy for seizure management and youth depressive symptoms, and (3) continued research to identify targets for and effectiveness of selfand family-management interventions for youth with epilepsy and caregivers.
